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GROUND  OPERATION  OF  AIRCRAFT 
TO  CONTROL  EMISSIONS 

Advance  Notice  of  Proposed  Rule 
Making 

Section  231  of  the  Clean  Air  Act,  as 
amended  by  Public  Law  91-604,  directs 
the  Administrator  of  the  Environmental 
Protection  Agency  to  “establish  stand¬ 
ards  applicable  to  emissions  of  any  air 
pollutant  from  any  class  or  classes  of 
aircraft  or  aircraft  engines  which  in  his 
judgment  cause  or  contribute  to  or  are 
likely  to  cause  or  contribute  to  air  pol¬ 
lution  which  endangers  the  public  health 
or  welfare.”  Regulations  insuring  com¬ 
pliance  with  these  standards  are  required 
to  be  issued  by  the  Secretary  of  Trans¬ 
portation  in  accordance  with  section  232 
of  the  Act. 

Section  231  also  directs  the  Adminis¬ 
trator  to  conduct  a  study  of  the  extent 
to  which  aircraft  emissions  affect  air 
quality  in  air  quality  control  regions 
throughout  the  United  States,  and  the 
technological  feasibility  of  controlling 
such  emissions.  The  report  of  such  a 
study,  “Aircraft  Emissions;  Impact  on 
Air  Quality  and  Feasibility  of  Control," 
is  being  published  today  and  copies  of  the 
report  are  available  upon  request  free 
of  charge  from  the  Office  of  Public  Af¬ 
fairs,  Environmental  Protection  Agency, 
Washington,  D.C.  20460. 

In  judging  the  need  for  the  proposed 
regiilations,  the  Administrator  has  de¬ 
termined:  (1)  That  the  public  health 
and  welfare  is  endangered  in  several  air 
quality  control  regions  by  violation  of 
one  or  more  of  the  national  ambient  air 
quality  standards  for  carbon  monoxide, 
hydrocarbons,  nitrogen  oxides,  and  pho¬ 
tochemical  oxidants,  and  that  the  public 
welfare  is  likely  to  be  endangered  by 
smoke  emissicms;  (2)  that  airports  and 
aircraft  are  now,  or  are  projected  to  be, 
significant  sources  of  emissions  of  carbon 
monoxide,  hydrocarbons,  and  nitrogen 
oxides  in  some  of  the  air  quality  control 
regions  in  which  the  national  ambient  air 
quality  standards  are  being  violated,  as 
well  as  being  significant  sources  of 
smoke;  and  therefore  (3)  that  attain¬ 
ment  and  maintenance  of  the  national 
ambient  air  quality  standards  and  re¬ 
duced  impact  of  smoke  emissions  requires 
that  aircraft  and  aircraft  engines  be  sub¬ 
ject  to  a  program  of  control  compatible 
with  their  significance  as  pollution 
somces.  Accordingly,  the  Administrator 
has  determined  that  emissions  from  air¬ 
craft  and  aircraft  engines  should  be  re¬ 
duced  to  the  extent  practicable  with 
persent  and  prospective  technology. 

Proposed  standards,  which  are  being 
published  in  the  Federal  Register  con¬ 
currently  with  this  advance  notice  (at 
the  newly  established  Part  87  of  Title  40, 
Code  of  Federal  Regulations),  limit 
emissions  from  a  variety  of  new  and  In- 
use  aircraft  and  aircraft  engines.  The 


proposed  standards  are  not  quantita¬ 
tively  derived  friwn  the  air  quality  con¬ 
siderations  discussed  in  the  study  report 
cited  above,  but  instead,  reflect  E3»A’s 
judgment  as  to  w'hat  reduced  emission 
levels  are  or  will  be  practicable  to 
achieve  for  turbine  and  piston  engines. 
These  standards  would  take  effect  over 
a  period  of  5  years  beginning  in  1974. 
For  the  most  part,  the  emission  reduc¬ 
tions  of  carbon  monoxide  and  hydro¬ 
carbons  that  will  be  achieved  as  a  result 
of  these  standards  will  not  occur  vmtil 
the  late  seventies  and  early  eighties  as 
new  engines  subject  to  the  standards  are 
introduced  into  service. 

It  Ls  the  view  of  EPA  that  more  im¬ 
mediate  measures  could  be  employed  to 
produce  significant  emission  reductions 
by  1975  which  are  compatible  with  the 
provisions  prescribed  by  the  Cflean  Air 
Act  for  attainment  of  the  national  pri¬ 
mary  (health-related)  ambient  air  qual¬ 
ity  standards.  The  measures  referr^  to 
above  if  put  into  effect  would  involve 
modification  of  ground  operating  proce¬ 
dures  (idle  and  taxi  modes  of  operation) 
employed  by  turbine  powered  aircraft. 
EPA  believes  that  approximately  90  per¬ 
cent  of  hydrocarbon  and  carbon  monox¬ 
ide  emissions  from  turbane  powered  air¬ 
craft  at  major  air  carrier  airports  are 
due  to  Idling  and  taxiing  and  that 
through  modification  of  ground  operat¬ 
ing  procedures,  aircraft  emissions  of 
hydrocarbons  and  carbon  monoxide 
could  be  reduced  by  50  percent  to  70  per¬ 
cent  at  such  airports. 

Ground  operations  are  not  being  pro¬ 
posed  at  this  time  because  the  Secretary 
of  Transportation  has  questioned 
whether  mandatory  modification  of 
ground  operations  is  consistent  with  air¬ 
craft  safety  considerations.  In  addition, 
since  the  Secretary  of  Transportation  is 
charged  with  prescribing  regulations  to 
Insure  compliance  with  any  standards 
which  may  be  forthcoming.  Including 
those  relating  to  ground  operations,  the 
Secretary  has  also  raised  questions  con¬ 
cerning  the  effect  of  groimd  operation 
procedures  on  airport  and  airway  capac¬ 
ity,  aircraft  noise,  and  possible  In¬ 
creases  in  emissions  imder  certain  oper¬ 
ating  conditions.  Therefore,  this  advance 
notice  is  being  published  to  provide  an 
opportunity  for  all  Interested  parties  to 
submit  information  on  the  implications 
of  ground  operations  modifications.  To 
provide  a  basis  for  preparation  and  sub¬ 
mittal  of  such  Information,  there  follows 
a  description  of  possible  modifications  of 
ground  operations,  data  on  emission  re¬ 
ductions  and  fuel  savings  which  could  be 
derived  from  such  measures,  and  guid¬ 
ance  on  specific  points  on  which  sub¬ 
mittal  of  information  is  Invited. 

EPA  proposes  that  ground  operations 
procedures  would  be  modified  only  for 
turbine  powered  aircraft  at  “Class  A” 
airports.  A  “Class  A”  airport  would  be 
an  airport  designated  as  such  by  the 
Administrator.  Those  airports  which  are 
most  likely  to  be  so  designated  are  those 
that  are  located  within  air  quality  con¬ 
trol  regions  classified  Priority  I  (for  hy¬ 
drocarbons  or  carbon  monoxide)  pursu¬ 
ant  to  40  CFR  51.3  and  which  register 


more  than  1  million  enplaned  passengers 
per  year.  (Appendix  A  lists  all  airports 
that  had  over  1  million  enplaned  passen¬ 
gers  in  1970.)  The  groimd  operation 
modification  that  appears  to  be  the  most 
attractive  is  the  use  of  fewer  engines 
(two  engines  on  three-  and  four-engine 
aircraft  and  one  engine  on  two-engine 
aircraft)  at  higher,  more  efficient  power 
settings  during  taxi-in,  taxi-out,  and 
idle  modes.  Other  possibilities  for 
ground  operation  modification  involve 
towing  aircraft  or  transporting  passen¬ 
gers  to  reduce  the  time  aircraft  operate 
in  the  taxi  and  idle  modes. 

EPA  believes  that  operation  of  fewer 
engines  at  higher  power  settings  results 
in  significant  emission  reductions  partly 
because  of  the  more  efficient  combustion 
that  occurs  in  turbines  at  higher  power 
settings.  For  example,  for  a  707  aircraft 
powered  by  JT3D  engines  the  present 
emission  rate  during  taxi-idle  engine 
operation  is  (figure  1) : 

Carbon  monoxide:  109  Ib./hr./englne  X  4 
englnes=436  Ib./hr./alrcraft. 

Hydrocarbons:  98  Ib./hr./englne  X  4  en- 
gines=392  Ib./hr./alrcraft. 

Using  the  ground  operation  proce¬ 
dure  modification  of  reduced  engine  op¬ 
eration,  a  reduction  is  obtained  because 
of  decreased  emissions  per  engine  and 
fewer  engines  operating.  Thus,  the  emis¬ 
sion  rates  for  this  aircraft  become 
(figure  1) : 

Carbon  monoxide:  69  Ib./hr./englne  X  2 
englnes=138  Ib./hr./alrcraft. 

Hydrocarbons:  41  Ib./hr./englne  X  2  en- 
glnes--=82  Ib./hr./alrcraft. 

The  emission  reduction  Is  therefore 
298  (436-138)  poimds  of  carbon  mon¬ 
oxide  per  hour  per  aircraft  and  310 
(392-82)  pounds  of  hydrocarbons  per 
hour  per  aircrsift  during  the  taxi-idle 
mode  of  operation. 

An  analysis  of  the  possible  methods  of 
aircraft  emission  control  leads  EPA  to 
believe  that  ground  operation  procedure 
modification  is  clearly  the  most  cost- 
effective  and  that  monetary  savings  to 
the  airline  industry  would  result  from 
reduced  fuel  consumption  (possibly  as 
high  as  $10  million  annually).  The  fuel 
savings  associated  with  the  above  sample 
of  emission  reductions  can  be  estimated 
as  follows  (see  figure  2).  The  present 
fuel  consiunption  rate  during  taxi-idle 
engine  operation  is: 

872  lb./hr./englnex4  engines =3,488  lb./ 
hr./alrcraft. 

Using  modified  ground  operation  pro¬ 
cedures,  the  fuel  consumption  is; 

1,380  lb./hr./englnex2  englne8=2,760  lb./ 
hr./alrcraft. 

The  fuel  saving  is  3,488-2,760=728 
lb. /hr.  When  this  calculation  is  per¬ 
formed  for  each  aircraft  and  multiplied 
by  the  time  in  the  taxi-idle  mode,  the 
fuel  cost,  and  the  number  of  aircraft 
operations,  total  savings  for  the  industry 
can  be  calculated. 

Because  of  the  questions  raised  by  the 
Secretary  of  Transportation,  it  is  re¬ 
quested  that  Interested  parties  provide 
Information  on  the  Implications  of 
ground  operations  modifications,  par- 
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ticularly  as  they  relate  to  safety.  The 
following  outline  describes  the  areas 
where  safety  questions  have  been  raised. 

I.  Potential  effects  of  Increased  jet 
blast  required  for  aircraft  breakaway  and 
taxi  due  to  fewer  engines  operating  at 
higher  thrust  settings,  i.e. 

a.  Damage  to  structures. 

b.  Support  equipment  damage. 

c.  Ground  personnel  and  passenger  in¬ 
jury. 

d.  Foreign  object  damage  (i.e.,  engine 
ingestion,  pilot-static  contamination, 
control  surface  and  hingepoint  damage) . 

e.  Aircraft  spacing  on  taxlways. 

f.  Hazards  to  light  aircraft  and  occu¬ 
pants. 

g.  Taxiway  and  runway  surface 
erosion. 

h.  Aircraft  component  wear,  i.e.,  tires, 
brakes. 

II.  Potential  effects  of  engine  startup 
after  gate  departure,  i.e.: 

a.  Wind  orientation  starting  problems. 

b.  Systems  reliability  effects  of  engine 
operation  during  taxi  mode. 

c.  Hot  starts  and  fire  hazards. 

d.  Aircraft  crew  pretakeoff  workload. 

e.  Aircraft  control. 

It  is  requested  that  information  sub¬ 
mitted  address  these  problems  as  well  as 
others  deemed  appropriate.  Discussion 
should  be  in  suffleient  detail  to  identify 
problems  associated  with  specific  air¬ 
craft,  engines,  operational  modes,  and 
airport  environments,  and  include  poten¬ 
tial  solutions  to  the  safety  considera¬ 
tions. 

Notice  is  hereby  given  that  the  Agency, 
in  accordance  with  section  231,  will  con¬ 
sider  all  available  data  on  this  subject 
with  the  intention  of  proposing  emission 
standards  which  would  take  effect  Jan¬ 
uary  1,  1975,  and  which  would,  in  all 
likelihood,  necessitate  modifications  of 
ground  operations.  If  the  Agency  should 
determine  that  such  measures  would  pose 
insurmountable  problems,  regulations 
will  not  be  proposed  or  will  be  limited  to 
classes  of  aircraft,  modes  of  operation, 
or  specific  airports  where  no  such  prob¬ 
lems  arise.  There  will  be  continuing  con¬ 
sultation  on  this  matter  with  the  Depart¬ 
ment  of  Transportation. 

Information  responsive  to  this  advance 
notice  may  be  submitted  to  the  Agency 
either  in  writing  or  in  testimony  at  public 
hearings  on  proposed  aircraft  emission 
standards.  Public  hearings  on  the  pro¬ 
posed  standards  as  set  forth  elsewhere 
in  this  issue  of  the  Federal  Register, 
will  be  held  in  accordance  with  section 
231  of  the  Act.  A  notice  of  times,  dates, 
and  places  of  these  hearings  will  be  pub¬ 
lished  in  the  Federal  Register  within 
the  next  several  days.  Information  may 
be  submitted  in  writing  either  in  lieu  of, 
or  in  addition  to,  testimony  at  the  public 
hearings.  All  such  written  material 
should  be  submitted  with  five  copies  to 
the  Environmental  Protection  Agency, 
Mobile  Sources  Pollution  Control  Pro¬ 
grams,  Waterside  Mall,  Washington,  D.C. 
20460.  All  information  received  no  later 
than  60  days  after  publication  of  this 
notice  will  considered. 

This  advance  notice  of  proposed  rule 
making  is  issued  imder  the  authority  of 


sections  231  and  301 A  of  the  Clean  Air 
Act,  as  amended  (42  U.S.C.  1857f-9). 

Dated:  December  4,  1972. 

Robert  W.  Fri, 
Acting  Administrator. 


Figure  1.  Hydrocarbon  and  carbon  mon¬ 
oxide  emissions  from  a  typical  aircraft 
engine  (JT3D). 
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Figure  2.  Fuel  consumption  for  a  typical 
aircraft  engine  ( JT3D) . 
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Appendix  A 


Airports  with  over  1 
sengers  In  1970: 

million  enplaned  pas- 

Chicago  O’Hare. 

Cleveland. 

Los  Angeles. 

Seattle/Tacoma. 

Atlanta. 

Houston. 

John  F.  Kennedy. 

Kansas  City. 

San  Francisco. 

New  Orleans. 

LaOuardla. 

Las  Vegas. 

Dallas. 

Baltimore. 

Washington  National. 

Memphis. 

Miami. 

Phoenix. 

Boston. 

Tampa. 

Detroit. 

Cincinnati. 

Newark. 

Portland. 

Denver. 

Buffalo. 

Philadelphia. 

Indianapolis. 

St.  Louis. 

Salt  Lake  City. 

Pittsburgh. 

Minneapolis. 

Dulles. 

(With  the  exception  of  Miami,  Detroit, 
Atlanta,  and  Tampa,  the  airports  listed  above 
are  In  Air  Quality  Control  Regions  classified 
as  Priority  I  for  hydrocarbons  or  carbon 
monoxide.) 
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